Health systems worldwide face increasing challenges from growing numbers of complex multimorbid patients, the rising costs of care and an increasing recognition of the impact that results from a failure to address the social determinants of health [1] [2] [3] [4] . Collaborative or integrated health care delivery has proven to be effective for patients with complex medical needs [5] [6] [7] [8] and is now seen as a necessary innovation [9] to address these challenges. Extending the benefits of integrated care to the general population, requires combining the scope of integrated care with a population health approach [2, [10] [11] [12] [13]. This approach to care considers a wide range of factors and interrelated conditions that influence the health of populations over the life course, identifies systematic variations in their patterns of occurrence, and applies the resulting knowledge to improve the health and well-being of those populations [11]. This approach also commonly shifts the focus to prevention, multiple determinants of health, equity in health, intersectoral action and partnerships, and understanding the needs and solutions through community outreach [14] .
health services and how to address the social determinants of health in the processes of care [24] . Some integrated healthcare organizations such as Kaiser Permanente in the U.S [25] . and Gesundes Kinzigtal in Germany [26] , have successfully adapted a broad population health approach to the organization and delivery of care. These and other examples demonstrate that integrated health care systems can be successfully redesigned to incorporate the population health approach to care [2] . But such examples need to be studied systematically to inform and facilitate the broader adoption of the integrated care combined with the population health approach.
This paper presents the results of a scoping review of selected examples from countries of the Organization for Economic Cooperation and Development (OECD) of initiatives that have taken on the broad population health approach in the context of the integration of care. The review sought to answer the following key question: How can the population health approach and its elements be embedded in the context of integrated care delivery? The aim was to investigate: 1) redesign interventions that can facilitate combining integration of care with elements of the population health approach, and 2) evidence of the effectiveness of these interventions. For the purpose of this paper, we define interventions as either changes in or redesign of processes and structures in healthcare organizations or innovations with an overall objective of establishing integrated population health-based systems of care. This definition is deliberately broad so as to cover as many interventions as possible. This article also discusses real-life challenges reported in literature with regard to implementation of integrated population health-based care delivery and recommendations for its scalability.
Methods
We modified Arksey and O'Malley's [27] five stage scoping review process (identifying the research questions (stage one), identifying relevant studies (stage two), selecting studies (stage three), charting the data (stage four), collating, summarizing and reporting results (stage five) by adding two additional steps between stages 2 and 3. Specifically, after identifying relevant studies, we looked for the description of initiatives in these reports and searched for additional information on each identified initiative before commencing stage 4 (charting the data). We identified 27 relevant initiatives and after applying the inclusion criteria, 15 initiatives were selected for the review.
To identify relevant reports, one reviewer (EF) with the support of a librarian searched OVID-medline, Pubmed, Mendeley and EMBASE databases and screened articles based on titles and abstracts. The detailed search strategy is presented in Table 1 . A hand search of bibliographies in selected articles and grey literature was also performed. Another team member (JPN) reviewed selected reports to validate their inclusion using agreed upon criteria. Inclusion criteria specified that all initial research must be drawn from the OECD countries, published between the years 2000 and 2015. In 2017, new reports were included to update the content of this review to December 2017. Relevant studies were required to describe examples of either established or new initiatives or programs for which descriptive information was available, and that were evaluated (internally or externally). Specifically, we looked for the presence of at least one interface (e.g., referral, co-location) between healthcare and non-healthcare services that addressed multiple determinants of health as evidence of the integration of medical and non-medical sectors beyond individual tiers of public health, primary care, acute care/hospitals, mental health, community care, and long-term care services. These inclusion criteria helped us identify examples of initiatives and programs designed with consideration of concepts of integrated care [15, 28] and tenets of the population health approach [21] . The selected initiatives included a number of upstream interventions across sectors and levels of care that address the challenge of moving beyond the individual to the community.
For each selected initiative we carried out an additional search of published and grey literature to collect details about interventions and results. Two team members (EF, JPN) independently reviewed each report and abstracted data using inductive reasoning and open coding to identify themes. Abstraction and analysis of data were conducted in parallel. Two team members (RB, DC) reviewed a subset of reports to validate findings and their accuracy. Disagreements associated with data abstraction and analyses were resolved in a discussion between the reviewers who abstracted data or all team members together.
We used the 7 population health elements identified by the Canadian Institute for Health Information (CIHI) (14) and the 12 determinants of health described by the Public Health Agency of Canada (PHAC) [29] to categorize population health strategies and redesign interventions, respectively. Together these population health elements and the determinants of health help identify specific foci for the population health efforts and how they have been linked to integrated care.
In assessing each initiative, we identified the level and the type of integration among medical and non-medical care and services using Leutz's [30] continuum of integration (linkages, coordination, full integration) and the Fulop et al.'s [31] integration typologies (organizational, functional, service, clinical, normative, and systemic). Contracting arrangements that supported the level and type of integration were reviewed following the typology of Billings & de Weger [32] . Analyses of integration strategies included aspects of governance, management, funding, organization and delivery of care as proposed by Kodner and Spreeuwenberg [28] . The effectiveness of redesign interventions was assessed using results of reported evaluations for each selected initiative.
Results
Fifteen initiatives from 9 OECD countries described in 57 articles and reports published between 2001-2017 were included in analysis. The characteristics of these initiatives are presented in Table 2 . They represent a broad array of examples from short-term pilot projects, randomized controlled trials, small-scale programs in one neighbourhood or city, through to larger initiatives at regional levels. The initiatives reviewed here included both newly established care systems that adopted the population health approach from the start and established acute care systems that have developed elements of integrated population healthbased systems in more recent times. Many of these initiatives were established in response to increasing rates of chronic diseases and multimorbidity thus addressed the needs of high-need/high-cost populations [9, 12, [33] [34] [35] , and some have begun to combine these efforts with population health management [12, 36, 37] .
Population health strategies and determinants of health
As noted, each initiative was assessed for the 7 population health strategies [14] and the 12 determinants of health [29] to identify what startegies have been used and for which determinants of health. Commonly, initiatives used multiple population health strategies at the same time, including focusing on health and wellness, embracing intersectoral action and partnerships, addressing health in vulnerable groups, and addressing a wide range of determinants of health, including making improvements in health services ( Table 3) . Specific interventions used to implement these strategies are described in Table 4 . All • To prolong ability of older adults to age in place by meeting their needs by supporting self-management, detecting changes in health status early, and preventing escalation of healthrelated problems.
• To reduce health inequalities caused by poor quality housing conditions and improve access to health and wellbeing related services;
• To reduce premature deaths, primary care consultations and hospital admissions;
• To drive up standards in private rental sector while also addressing wider determinants of health through housing issues and other factors from access to services to lifestyles.
• To improve tenant access to healthcare services in order to improve health outcomes.
• To reduce the risk of housing related health issues, such as an extension to the house, a transfer to a larger home, housing design improvements or creation of healthy environments, including insulation and ventilation.
• To identify social or welfare issues and provide a link to the appropriate social service agencies.
• To treat each person holistically through the coordination of medical and social services to improve health outcomes and reduce cost;
• To increase use of preventive care and reduce preventable hospital admissions and emergency visits in high-risk population it serves. • To transition Maternal and Child Health services from an individualfocused (mother-child dyads/family) home visiting model to a populationfocused, place-based model.
Intervention period
• To become a "beacon" for delivering integrated care;
• To significantly improve patient experience;
• To decrease emergency admissions by 30% and nursing home admissions by 10% for people with diabetes and the frail elderly through better, more proactive and coordinated care;
• To reduce cost of care for these groups by 24% over next 5 years.
• To offer patients in need of care the possibility to stay at home;
• To improve and guarantee offer of health and social care in a district;
• To help patients and their families to find suitable care for their needs;
• To start and develop care programmes for relatives.
• To provide older adults with primary medical, pharmaceutical and nursing care, and social and domestic assistance while they remain at their homes. • To respond appropriately to needs of older persons with disabilities;
• To maintain and promote independence of older persons;
• To optimize use of community-, hospital-and institutional-based resources • To establish integrated health and social care teams within a single organization to better meet the needs of older people.
• To establish more efficient and betterorganized health care in cooperation with patients, health professionals and health insurers;
• To provide best practice health care to all patients. 

Objective
• To improve access in the whole system of care;
• To deliver more care in the community;
• To prevent acute exacerbations of chronic disease;
• To increase value for patients by improving treatment, care, systems and processes
• To provide high quality, affordable care to members
• To manage population health
• To build a high-performing health system;
• To improve access to services;
• To support relationship-based model of care;
• To promote customer-owners' pride and self-confidence;
• To honour Alaska Native culture
Intervention period
1997-present
1980s-present
-present
Population size Focusing on health and wellness, prevention rather than illness • Access to income support (Healthy Homes)
• "Navigator" or "integrator" help members connect with communitybased social services (Kaiser Permanente)
• Referral pathways supported by teams of referral and health, and social care co-ordinators and information technology (Torbay)
• Access to healthy foods via community kitchens (Spokane, Kaiser Permanente)
• • House modifications due to disability (Healthy Housing)
• Re-housing due to overcrowding (Healthy Housing)
• Placement in stable housing (Hennepin)
• Monitoring of protocols, control of budgets to allow utilization of home services, group homes, and additional services (SIPA)
• Co-location of health and social care teams (Torbay)
• • Health risks education (Healthy Housing)
• Safe opportunities for physical activity (Spokane, Kaiser Permanente)
• "Patient university" (health education and patient counselling by medical experts) (Gesundes Kinzigtal)
• "Healthy body weight" combining prevention with regular blood sugar level check ups (Gesundes Kinzigtal)
• • Case managers for medical and social issues, liaising with physicians, and following patients throughout care trajectory, assuring continuity and easing transitions between hospital and community (SIPA, Nuka)
• Integrated system of community-based care, offering front and second-line health and social services, incl. short-and long-term care in community (SIPA)
• Whole-system approach, with hospitals, primary health care and other community services in partnership with zones (Torbay)
• Mental health services integrated using a 'hub and spoke' model (Torbay)
• Integrated medical services (primary care, women's health, paediatrics, optometry, urgent care) complimented by dental, behavioural health, family wellness, tribal and traditional services, chiro, massage, acupuncture 15 initiatives aimed to improve population health by targeting more than one determinant of health and applying more than one intervention.
Focusing on health and wellness
Health promotion was embedded in practice-level interventions and also in broader system changes that promoted wellness-oriented health and social care services. At the practice level, many initiatives focused on traditional behavioural modification approaches for high-risk groups as a key strategy for preventing diseases. At the broad system level, creation of new supportive environments to promote better personal and population health practices for broader populations [36, 38, 39] was observed. For example, Kaiser Permanente's Total Health program [40] employed health promotion as a philosophy of care and used a multipronged strategy to address healthy eating and active living by fostering strong supportive environments across local communities. Relationships between clinical staff and community partners were used widely to create supportive programs and environments addressing the needs of local populations (e.g., early childhood education opportunities [41] , violence prevention programs [36] , safe opportunities for physical activity [46] , community kitchens [41] and farmer's markets [42] ). In these programs, health promotion and prevention efforts were often blended with traditional self-management supports [9, 12, 43, 44] . A major focus centered on physical activity and nutrition, and attention to other determinants of health was less visible.
Embracing intersectoral action and partnerships
A variety of ways were used to organize intersectoral work. At an organizational level, many initiatives created an alliance of partners, defined as a strategic collaboration and cooperation among the parties who deliver services [32] . In some cases, organizations developed an elaborate system of committees and other structures to reinforce intersectoral action. At the care delivery level, multidisciplinary teams were used commonly to address the clinical and non-clinical needs of their patients. Application and monitoring of interdisciplinary protocols was used frequently in organizing and coordinating care along with more informal exchanges among the providers from different sectors. In the majority of initiatives reviewed, health sector organizations played the lead role in planning and implementing the intersectoral work. However, when the focus was on the broader determinants of health (e.g., housing), the social sector tended to take leadership. For example, in New Zealand, the Healthy Housing Program created a successful partnership between the housing and the health sectors [45] . A culture of partnership and collaboration was present from the beginning in this program and facilitated its success.
Addressing health in vulnerable groups
Care for vulnerable populations (e.g., frail older adults with complex needs, individuals with mental health and addictions issues, and others with limited access to health care and services) was delivered by multispecialty medical and multidisciplinary team-based care with intensive disease and case management, and an emphasis on prevention and self-management. Both professional care networks and informal (social) networks were used to provide support to patients and families whose complex needs impacted their health. The "Esther Network" in Jönköping, Sweden, for example, is a network of caregivers, clinicians, patients, and families working together to improve care for patients with complex needs who require coordination of hospital, primary, home, and community care [46] .
Redesigning and building capacity to address the determinants of health Health services redesign received significant attention in all reviewed initiatives. Adoption of the population health approach in health care requires system redesign to develop capacity to carry out both population-based and individual-level initiatives aimed at preventing disease, addressing social determinants of health and improving health equity [4] . In our sample of initiatives, this redesign effort commonly included the development of comprehensive, coordinated systems of community-based care, offering public health services, primary and secondary health, and social services [9, 39, 41, [47] [48] [49] [50] [51] [52] and also redesign of the delivery system to support these services [9, 36, 40, 47, 50, 53, 54] . For many organizations such transformations required substantial reconfiguration of services, including investments in home and community care, and strengthening of primary care [9, 12, 33, 35, 36, 44, 55] . Redesigning care delivery often included efforts to segment and stratify populations based on risk/needs profiles. These profiles were formulated based on complexity of medical conditions [33, 34, 54] , diseases and population demographics [33, 34, 56] , costs 25, 27] or their combination [25, 50, 53, 57] . The types of care offered to population segments were transformed and included elements such as mechanisms for the coordination of care [9, 33, 50, 51, 54, 58] , referrals [36, 45, 48, 54, 59] , case management [33, 34, 36, 43, 53] , follow-ups [36, 43, 60, 61] and teambased care [33, 34, 36, 43, 50, 50] to help address specific needs of the population segments.
All initiatives reviewed featured the use of interdisciplinary or multidisciplinary teams as a substantive component of the interventions. We observed that efforts to address the social determinants of health were supported by two specific health human resources strategies: 1) introduction of new roles to complement membership on traditional interdisciplinary or multidisciplinary teams [50, 62] , and/or 2) expansion of mandates for existing roles (e.g., nurse care managers) [36] . New roles included care coordinators, housing or social service navigators [43, 63] , healthy home advocates [48] , health visitors and family assistants [39] , health care managers and multidisciplinary group coordinators [9, 50] . In addition to new and expanded roles, some initiatives introduced protocols for delegation of care which allowed team members to practice at the top of their scope of practice. [36, 43] .
Taken together, the experience of these initiatives points to the importance of building and using social capital effectively [64] as a strategy to improve population health outcomes. Socializing clients with other clients was used both as prevention and rehabilitation strategy in elder care to prevent social isolation and overutilization of services [39, 52] , and to leverage health promotion efforts in school-aged children and adults [40] . Networking among different care providers from different (health and non-health) sectors was used often to facilitate social networking among patients and their families. In Hartberg, Austria, for example, a network of several organizations, including religious and political groups, and a district hospital coordinated the provision of health and social care as one care package [51] . The blending of health and social services supported viable social connections in this community and resulted in improved quality of care [51] . In another example, medical facilities of the Nuka System of Care in Alaska were used as a meeting place and a community hub to foster relationships and to strengthen social capital in the community [36] .
Integration and redesign of care systems
Combining integration of care with the population health approach requires changes to the way services are organized and delivered, and to the way organizations and care systems operate. As part of the analyses, we examined the degree and the type of integration [30] and the contracting models [32] used to support integration of care and embedded population health elements (Box 1). Details of these analyses are presented in Table 5 . A range of levels of integration from linkages between agencies to full integration was observed in this sample of initiatives, but co-ordination, which refers to structures or processes created to facilitate provision of care across separately functioning sectors [30] , was used most commonly. A range of co-ordination strategies from simple forms of communication and networking between providers through to more structurally-based arrangements were identified and are consistent with literature on this topic [65] .
Most initiatives addressed several types of integration [66] , including organizational, functional, service, clinical/medical, normative, and system integration ( Table 5) . The level and type of integration were supported by a variety of contracting arrangements and partnership(s) ( Table 5) . Alliances were used in more than half of reviewed initiatives to co-ordinate complex care between service sectors, settings, types of organisations, types of care and between different providers.
Box 1:
Definitions of the levels and types of integrated care, and types of contracting models.
Levels of integration: 3
• Linkage refers to lose organisational ties (linkages) among teams and organisations that form an informal network of providers either within a single-care or across the continuum of care between community and hospital or specialist services. Service delivery is supported by referrals and provision of information.
• Coordination describes explicit infrastructure installed to coordinate care across acute and other systems. Coordination is a more structured form of integration than linkage, but it operates through the separate structures of current systems. Coordination focuses on persons receiving services simultaneously or sequentially from two or more systems of care on either a short-or a long-term basis.
• Full integration creates new programs or units where resources from multiple systems are pooled. Fully integrated programs gain control of resources to define new benefits and services that they control.
Typologies of integrated care: 4 • Organisational integration refers to structures that bring organisations together, for example, by mergers and/or structural change or virtually through contracts between separate organisations
• Functional integration describes how non-clinical support and back-office functions are integrated, such as by using electronic patient records. • Service integration describes how different services provided are integrated at an organisational level, such as through multidisciplinary teams.
• Clinical integration refers to medical services integrated into a single or coherent process within and/or across professions, such as through use of shared guidelines and protocols.
• Normative integration refers to shared values and commitment to coordinating work that enable trust and collaboration in delivering healthcare.
• Systemic integration describes the coherence of rules and policies at all organisational levels.
Types of contracting models:
5
• Alliance Contracting Model -a contract between the owner, financier, or commissioner and an alliance of parties who deliver the project or service.
• Lead provider/Prime contractor model -a model where one provider is given the responsibility through a contract for subcontracting to other providers for the various aspects of care to both deliver care and also to ensure all different aspects of care are fully integrated, bringing together the previously episodic providers of care into a single pathway.
• Accountable Care Organisations -groups of health care providers from primary and secondary care levels who work together to coordinate and streamline clinical care and a range of non-clinical interventions at an individual and population level in a cost-effective way.
• Outcome-based Contracting and Commissioning -is a "performance-based" contracting focusing on results rather than activities, defining clear performance expectations and measures, providing incentives and monitoring performance. 
Initiative, Country
Level of integration
Type of integration
Contracting model
Torbay, UK
• Contract between Torbay Care Trust (now Torbay and Southern Devon Health and Care NHS Trust) and alliance of parties who deliver integrated care and services.
• All parties share risk and collectively own opportunities and responsibilities to deliver care and services
• Two community-based multidisciplinary teams in two areas in Montreal took full clinical responsibility for delivering integrated care through provision of community health and social services and coordination of hospital and long term care
• Co-ownership and co-management agreement between Southcentral Foundation and the Alaska Native Tribal Health Consortium (ANTHC);
• Provision of care is based on integration among the providers and types of care/services and inter-provider and -agency referrals.
• Financial risk and benefits from efficiencies, better coordination or better population management are shared across the system.
• Alliance partnership of commissioners (clinical groups and local authorities), voluntary sector and providers from social care and other sectors governed b the Integrated Management Board.
• Funding surplus from efficiencies is shared across the partnership and a flexible resource envelope is made available to each multidisciplinary group for care planning, case conferences, and performance reviews.
Embrace, the Netherlands Coordination • Organizational
• Service Alliance Contracting Model
• University of Groningen in partnership with health insurance company Menzis and health care organization Meander initiated Embrace (public-private partnership);
• Formal cooperation agreement was struck between community organisations (welfare organizations and municipalities) and health care organisations (general practitioner practices), home health care organisations, homes for the elderly, nursing homes and hospitals, and • Initially established as a network of social care and health organizations, including Red Cross, Caritas and Volkshilfe; district hospital added later to assure a full continuum of care for patients within the network.
• Principal task is to coordinate the network between the different social and health care providers in a district.
(Contd.)
Initiative, Country
Level of integration
Type of integration
Contracting model
• Ministry of Health and Welfare and Association of Volunteer Workers set up a pilot KAPI;
• Since their institutionalisation, state transferred the responsibility of their management and operation to local municipalities and KAPI have been operating with the contribution of volunteer organisations, the Greek Red Cross and the Christian Youth Organisation.
• There is a cross-country network of KAPI, each KAPI is a legal entity with a board of directors and a network of local partners to support provision of health care and social assistance.
• KAPI are also part of the National Social Care System cooperating with Day Protection Centres for the Aged and Health Units.
• Based on co-operation between health care (general practitioners and hospitals), care (home care, institutions for psychiatric patients, the handicapped and the elderly) and prevention.
• Operates as care-friendly district characterized by the provision of residential care outside an institution, small-scale community-based care and services, co-location of all providers, and incorporation of welfare facilities.
based Contracting and Commissioning
• A joint venture between a network of physicians in Kinzigtal and a care management company, OptiMedis AG;
• An outcome-based contract is set up and through this contract clinical and financial incentives are aligned in the management of integrated care;
• Holds contracts with statutory health insurers ("sickness funds") to integrate health and care services for their insured populations, covering all age groups and care settings.
• Collaborates with community groups including gyms, sports clubs, education centres, self-help groups and local government agencies.
• Governed by the county council, Esther organizing committee and small networks of Esther coaches in each municipality
• Cost savings are reinvested across the continuum of care. • Two local health departments, Spokane Regional Health District and Clark County Public Health initiated transition to place-based integrated care and maintained funding.
• Stakeholders included local boards of health, school partners, advisory boards, and non-profit agency leaders.
Healthy Homes,
• Alliance between Liverpool City Council and
• Partners in public health, primary care, community-level care that includes a range of services, e.g., social care agencies, specialized care (mental health), hospitals, etc.;
• Provision of care is based on inert-agency referrals.
Given the diversity of partners, and the need for collaboration, governance arrangements were crucial and appeared to be largerly determined by local circumstances. Many initiatives noted the important role of an "integrator" in the governance structures [67, 68] and a collaborative approach that allows for joint action and consideration of interests and concerns of all parties.
A mix of public, private and grant funding was commonly used to support transformation to an integrated population health-based system of care. To overcome difficulties with separately funded sectors, types of care, settings and professions, many initiatives attempted to align and "pool" funding by using a mixture of per capita funding [25, 36, 50, 63, 69] , service reimbursement [44, 50] and payment-for-performance incentives [44, 50] . Several initiatives used innovative shared-savings contracts and incentives that provided flexibility, rewards for efficiency and improved quality, and also allowed reinvesting savings into less expensive primary and community-based care [50, 63, 68] .
Effectiveness of interventions supporting integration of care and population health
Combining integration of care with the population health approach requires multifaceted interventions (i.e., an intervention with two or more components). The type and the level of evidence on the effectiveness of these interventions are limited and uneven across this sample of initiatives. Evaluations concentrated on the impact of integrated care on utilization outcomes such as admissions to hospitals, visits to emergency rooms, hospital length of stay and outpatient visits [9, 12, 33, 46, 48, 53, 63, 70] . The majority of initiatives that reported before and after comparisons of utilization impacts of the interventions reported statistically significant benefits for the access to care and services, including same day appointments [34, 41, 49, 70, 71] ; reductions in wait time for referrals [35, 70] ; reductions in emergency room use, hospital admissions and 30-day readmissions, and length of stay [9, 47, 48, 53, 57] ; increased uptake of screening and immunizations [47, 48, 61] ; reductions in overall morbidity and mortality rates [47, 53, 59] , and overall quality of care [9, 51] . Two randomized controlled trials (RCT) were included [12, 33] . The Embrace RCT measured and reported a higher level of perceived quality of care in the intervention than in the control group [12] . The SIPA RCT measured differences in utilization and costs of care between the intervention and control groups, and reported no significant differences in utilization and costs of emergency room, hospital acute care, and nursing home stays between the groups [33] . With regard to costs, some initiatives demonstrated the potential for cost-containment [47, 56, 72] , cost-savings [12, 40] and reduction of cost of care [44] .
Some initiatives reported descriptive evaluations of organizational changes and outcomes [36, 41, 50, 54, 57] , but few granular details were provided. Reported changes included increased perceived level of implementation of integrated care [12] , improved processes and pathways of care [41, 50, 51] , established coordination of care [50, 57] , efficient delegation of services [36, 43] , and reduction in wait time from identification of needs to referrals [9] .
Few initiatives monitored population health indicators [73] , but improvements were noted for the quality of housing [45, 48, 59] , feelings of safety, security and trust [35, 54, 58, 72] , lifestyle changes (e.g., healthy eating, physical activity) [40, 69] , secure and favourable conditions in early childhood [41] , expansion of social networks [39, 47, 51] , and public engagement [72] . Interview data was used commonly to identify these improvements. In addition, instruments such as indices of deprivation [48, 74] and patient-reported outcomes measures (PROMs) [58] were reported.
Discussion
The purpose of this scoping review was to identify and report on redesign strategies and interventions that facilitate development of integrated and population health -oriented systems of care. Clearly, combining integration of care with the population health approach requires some level of integration of health and non-health services (and resources) to coordinate actions among healthcare organizations, public health agencies, social and community organizations. It also requires re-orientation of healthcare services, and implies an expansion of organizational mandates and a more comprehensive packaging of medical and non-medical services for all population groups [75] . Several strategies supported such re-orientation efforts, including focusing on health and wellness (including improvements in personal health practices and coping skills), embracing intersectoral action and partnerships, addressing health in vulnerable groups, and addressing health and social needs in populations. Each of these strategies included a set of interventions to address both clinical and non-clinical issues to complement health services ( Table 4) . Many interventions included innovations with comprehensive approaches to care, such as using navigators for community-based services [58] , establishing housing surgeries in primary care [48] , combining physcial activities with social networking [40, 76] , using clinical facilties to facilitate social connections in a community [72] , establlishing vast social and provider networks to support patients with complex needs [35, 61] , innovative patient education approaches [37] , and other. Addressing non-clinical issues is an emerging area of practice in integrated care that requires broadening the scope of interventions and the services provided in order to influence health of communities [77] . A continuum of strategies from health promotion [36-38, 40, 45, 58, 72, 76] to intersectoral interventions that can support broad populations in a community [36, 43, 47, 69] , promote nurturing relationships [9, 50, 54, 72, 78] and empower vulnerable groups [9, 12, 44, 49, 57, 72, 79] is necessary.
Efforts to embed the population health approach within integrated care face a number of challenges. Initiatives reviewed here reported difficulties with population segmentation and the planning of needs-based services [33, 34, 39] , difficulties with funding mechanisms and models of care that can accommodate the interactions of multidisciplinary teams [33, 57] , challenges with hierarchical management, governance and accountability of integrated care systems [9, 53] , and with adapting traditional evaluation strategies to assess the complexities of integrated population health-based type of care [9, 41, 44] . The crucial role of the "integrator" as well as the need for creativity and innovation with the use of funding and programming [39, 41, 60, 68, 71, 80] are often key to shifting traditional care to integrated and population health-based systems of care. Although evidence on the effectiveness of multifaceted redesign interventions on the integration of care or the population health approach is limited, some of the reviewed initiatives have demonstrated that integration of health and non-health sectors can provide benefits in the utilization of care [9, 47, 48, 53, 57] and costs [9, 36, 48] . There is a need for expanded assessments to evaluate the clients' needs for both social and medical care to better understand the effectiveness of multifaceted intervetnions [33, 81] . Few measures of population health were reported although some reports suggested improvement in outcomes. Integrated, population focused care may benefit from more flexible teamwork to address care challenges, and from broader sharing of knowledge and experiences [36, 43, 50, 69] , as well as better metrics and innovative evaluation approaches [2, 82, 83] . More broadly, there is a need for continued learning about the selection of implementation strategies in different contexts, both at program and system level to facilitate transition toward integrated population healthbased systems of care [2, 4, 19] .
Several of the initiatives reviewed here, including the Nuka System of Care, Jönköping County Council, Kaiser Permanente's programs and Gesundes Kinzigtal, have been spread and scaled up elsewhere. These efforts have had varied degrees of success due to a combination of political, economic, societal, cultural and organizational factors [35, 55, 68, 69, 78] . These experiences underline the challenges of replicating entire integrated care systems; but they also suggest that specific strategies, techniques, and innovations may be transferable to other sectors, settings, types of organizations, types of care and multidisciplinary groups [55, 69] . For example, the introduction of features of the Nuka system into three primary care practices in Scotland has had positive effects in improving access to care, and patient and staff experience [55] . But establishing Nuka-style systems in Scotland required careful planning and nimbleness to adapt this model to local settings and context [55] . Developers of Gesundes Kinzigtal argue that models, interventions and evaluation frameworks that are rooted in the scientific literature and have shown to be effective are widely replicable despite context-specific features [68] . But successful replication depends on a number of conditions [68] . First, these efforts require a shared vision to go beyond traditional institutional boundaries in the planning of health interventions that address improving population health [68] . Second, a local organization needs to plan and deliver interventions while involving and communicating with key stakeholders [68] . Third, the population served needs to be defined and perhaps limited in size to enable effective use of resources and to facilitate networking among providers who develop local solutions to issues. Fourth, an innovative culture and fostering of collaborative efforts is required to derive value from new relationships for all stakeholders [68] . Such prerequisites may assist in the spread and scale up of programs that integrate population health and social care interventions with health services to address the increasing burdens of multi-morbidity and the determinants of health.
Limitations
There are several limitations to this study. As a scoping review this study is not a comprehensive synthesis of the literature to cover the entire field of population health and integrated care. Data was limited to information included in published reports. There are likely other examples of integrated population health-based systems of care that have not yet been reported in the literature. Future studies might augment published data with interviews with studies' authors to validate interpretations and extend the findings.
Conclusions
We reviewed evidence from 15 integrated and population health-based initiatives from 9 OECD countries and identified specific implementation interventions and strategies, and their impact. This review suggests that improving population health requires co-ordinated efforts of many organizations, and new program elements and partnerships that extend beyond integration of health services. Combining integration of care with the population health approach requires a set of cohesive strategies to design comprehensive medical and non-medical care for defined population groups, and to redesign service organization and delivery. Further study is needed on how population health thinking and efforts support integrated care and vice versa, and the need for continued learning about redesign interventions at a program and a system level. 
